We confirmed that chlorhexidine decontamination yielded more nontuberculous mycobacteria than did the N-acetyl-L-cysteine-NaOH-oxalic acid procedure from respiratory samples of cystic fibrosis patients on solid cultures. However, this improved recovery is mostly balanced if the latter is combined with liquid culture. Furthermore, none of the 145 cough swabs, used to sample young children, cultured positive, suggesting that swabs are low-quality samples.
S ince the 1990s, an increasing number of studies have reported the recovery of nontuberculous mycobacteria (NTM) from respiratory samples of cystic fibrosis (CF) patients (1, 2, 3) . NTM are ubiquitous environmental organisms that can be isolated from natural water, tap water, and soil (4) . Although rapid decline is described in CF patients with NTM infections, the role of NTM as lung pathogens in CF is not well defined and often underestimated because clinical symptoms and radiographic features are nonspecific and overlap considerably with progression of lung disease due to underlying CF (5) . In addition, laboratory detection and identification of NTM pose considerable challenges. Albeit NTM are able to grow on many standard culture media, they grow relatively slowly compared to other CF pathogens such as Pseudomonas aeruginosa (5) , hampering the recovery of NTM by rapidly overgrowing them. As a consequence, it is essential to use a decontamination procedure prior to culture for acid-fast bacilli to detect NTM in respiratory secretions of CF patients. In the literature, different decontamination procedures are described, with the N-acetyl-L-cysteine-NaOH-oxalic acid (NALC-NaOH-OxA) method being the most widely applied for CF samples. However, some reports suggest that this method affects the viability of mycobacteria (6) , with false-negative results for samples with low mycobacterial loads in consequence (7, 8) . Ferroni et al. (6) demonstrated that the chlorhexidine (CHX) decontamination method was superior, but to our knowledge-although mentioned in the Clinical and Laboratory Standards Institute (CLSI) guidelines (9)-this method has never been used in a prevalence study.
As part of a multicenter study to evaluate the prevalence of NTM in Belgian CF patients, we compared the CHX and NALC-NaOH-OxA decontamination methods. The protocol of this study was approved by the Ethics Committee of the Universitair Ziekenhuis Brussel (B.U.N. B14320085216).
Respiratory samples from CF patients collected between July 2009 and October 2010 were divided equally into two aliquots. After 0.5% NALC-2% NaOH-5% OxA (7) or CHX decontamination (6), they were processed for auramine staining and NTM culture by inoculating one Löwenstein-Jensen and one Ogawa slant. As CHX decontamination is incompatible with mycobacterial growth indicator tube (MGIT) culture (6), a liquid medium was inoculated only after the NALC-NaOH-OxA procedure. Media were incubated at 37°C and examined weekly for 8 weeks. Species identification was performed by gas-liquid chromatography using the Microbial Identification Systems (MIS, Newark, NJ, USA) database and classical biochemical tests or sequencing. Solid cultures were scored as contaminated if both slants were overgrown.
A total of 795 respiratory samples from 312 CF patients collected in 4 different centers were analyzed: 647 sputum samples, 145 cough swabs, 2 bronchoalveolar lavage fluid samples, and 1 nasopharyngeal aspiration. At the time of sampling, the patients' ages ranged from 16 months to 57 years (median age, 21 years). Three acid-fast bacillus smears were positive after CHX decontamination; two of them were also positive after NALC-NaOH-OxA treatment. In total, 18 sputum cultures from 11 patients were found to be NTM positive. The recovered NTM species were Mycobacterium avium-intracellulare complex (n ϭ 6), Mycobacterium abscessus (n ϭ 6), Mycobacterium chelonae or chelonae-like (n ϭ 2), Mycobacterium gordonae (n ϭ 1), Mycobacterium xenopi (n ϭ 1), Mycobacterium malmoense (n ϭ 1), and Mycobacterium lentiflavum (n ϭ 1). Out of the 18 positive sputum samples, 15 were positive with the CHX method, 5 were positive with the NALC-NaOH-OxA method combined with solid culture, and 12 were positive with the NALC-NaOH-OxA method combined with MGIT culture (chi-square test, P ϭ 0.0819) (Fig. 1) . The increased yield of the CHX decontamination method is mostly balanced if NALC-NaOH-OxA decontamination is combined with MGIT culture. With one exception, discrepancies between CHX and NALC-NaOH-OxA/MGIT are unique positive cultures from that CF patient, so the clinical significance of these isolations can be discussed.
One hundred twenty-three (15.5%) cultures were overgrown after CHX decontamination, whereas 179 (22.5%) were overgrown after NALC-NaOH-OxA treatment combined with solid culture (chi-square test, P ϭ 0.004). This is in contrast to the work of Ferroni et al. (6) , who found a higher contamination rate with the CHX method (20% versus 14.2%). Of MGIT cultures, 23.9% were contaminated.
In this study, we analyzed cough swabs in order to include young children, who are mostly sputum nonproducers. These deep pharyngeal swabs were taken after drainage and cough stimulation by a physiotherapist (10) . Albeit swabs are not first-choice samples, they are common practice for routine bacteriology in this age group in CF patients. In the literature, data on their suitability for mycobacterial detection are rare. However, the Clinical Microbiology Procedures Handbook (11) states that swabs should be refused for mycobacterial culture in general, because they absorb too little material and because of their hydrophobic properties, which hinder the release of mycobacteria from the swab. Other authors (12, 13) recommend that swabs for mycobacterial culture should be used only whenever another sample is unavailable, for example, in cases of abscess or tissue, skin, or eye injury. Ahmed et al. (14) state that cough swabs should not be used to isolate nontuberculous mycobacteria in children with CF.
We used elution swabs (ESwabs; Copan, Brescia, Italy), which consist of a flocked nylon swab for sample collection and a liquid transport medium. In general, the use of ESwabs results in better specimen collection and a more efficient release of specimen material compared to woven fiber-tipped swabs (12, 15) . However, in the field of CF mycobacteriology, data are scarce. Linscott et al. (16) found a recovery rate of 71% of Mycobacterium fortuitum with the ESwab compared to 45% with other types of swabs. Snyder et al. (17) also reported that the recovery rate of mycobacteria, although lower than those of other organisms, was higher with the ESwab than with other swab types.
In our study, 145/795 (18%) included samples were cough swabs. All were negative. Although it is described elsewhere that in CF patients the prevalence of NTM increases with patient age (18) , our data suggest that cough swabs recovered from sputum nonproducers, even if recovery is performed with the ESwab, are lowquality samples.
This work confirms that the CHX decontamination method is more sensitive than the NALC-NaOH-OxA decontamination procedure for the recovery of NTM on solid cultures from respiratory samples of CF patients. However, this improved recovery is mostly nullified if the latter is combined with MGIT culture. In our hands, CHX decontamination yielded a lower contamination rate. As our data suggest that cough swabs are low-quality samples for NTM detection, we will no longer accept them as specimens for NTM culture.
